This study aimed to investigate the behavior and social profile of Brazilian children with specific language impairment (SLI) and explore whether the severity of language deficits was associated with behavioral problems and low social competence. Twenty-four children with SLI aged from 6 to 11 years who showed substantial expressive language problems and were receiving speech-language therapy were assessed through the Child Behavior Checklist (CBCL). Children with SLI showed high rates of behavioral problems and low levels of social competence. With the exception of two subscales ("somatic" and "rule breaker"), the percentage of children with SLI at risk of behavioral problems was significantly higher than the same proportion in the general population; and almost all children with SLI (95.2 %) demonstrated problems with social competence. The severity of language deficits was associated with the risk of behavioral problems according to only one criterion. No associations were found between the severity of language problems and social competence. The study provides cross-cultural evidence to support the existence of behavior problems and reduced social competence in children with SLI. Our findings point to the need of using a combination of measures to classify the severity of language problems rather than a single dimension.
Background
Specific language impairment (SLI) is a persistent developmental disorder that affects language development and is not secondary to intellectual impairment, brain damage, sensorial or psychiatric problems (Stark and Tallal 1981) . Although the diagnostic criterion for SLI excludes psychiatric disorders, there is a consistent association between language impairment and behavioral problems (St Clair et al. 2011; Van Agt et al. 2011; van Daal et al. 2007; Yew and O'Kearney 2013; Gregl et al. 2014; Mok et al. 2014; Hollo et al. 2014; Helland et al. 2014) . The causal path of this relation remains unclear, but evidence from longitudinal studies suggests the direction of effect may be from language to behavior (Petersen et al. 2013) . According to this model, language disorders might limit the ability to express wishes, needs and emotions, which in turn causes a negative impact on peer relations (St Clair et al. 2011 ) and increases the risk of oppositionalaggressive behavior, withdrawn social profile and social anxiety (Macharey and von Suchodoletz 2008) . A number of studies have shown indeed that language-impaired children not only demonstrate behavioral problems, but also show lower levels of social competence (Lindsay et al. 2002; Macharey and von Suchodoletz 2008; Schoon et al. 2010) , particularly in aspects related to pro-social initiatives and likeability (Hart et al. 2004) .
Considering the severity and persistency of SLI, behavioral and social problems tend to increase with age, as a consequence of victimization and stigmatization over prolonged periods of time (Brinton and Fujiki 2005) . Conti-Ramsden and Botting have conducted a series of longitudinal studies to understand the relation between age and the behavioral profile of children with SLI. The findings revealed that behavioral and emotional problems increased during childhood and school years (Botting and Conti-Ramsden 2000; Conti-Ramsden and Botting 2004) , but decreased up to adulthoodeven though emotional problems still remained above population norms (St Clair et al. 2011 ). Social problems, however, constantly increased during the same period of time (Botting and Conti-Ramsden 2000; Conti-Ramsden and Botting 2004; St Clair et al. 2011) , being strongly and chronically associated to SLI. In another series of studies, Mok et al. (2014) analysed the longitudinal trajectories of peer relations in children with specific language impairment. They found that 78 % of SLI children had problems with peer relations at one point (childhood, adolescence or both) and the risk of poor trajectories was greater for those children with pragmatic language difficulties.
Taken together, these findings heavily support the relation between language and social behavior and reinforce behavioral and social problems in children with language impairment. It is not clear, however, if this relation remains the same within clinical samples, particularly within a group of SLI children. If language abilities do influence behavior and social competence in a linear way for all groups of children, the severity of SLI should be closely related to behavioral problems and low social competence. However, scientific evidence suggests this is not always the case. Hart et al. (2004) have tested this hypothesis by comparing the social and behavioral profile of children with SLI having moderate and severe language impairment on a standardized language assessment (CELF-R, Semel et al. 1987) . The findings indicated that the severity of SLI appeared to be related to two types of sociable skills, but not to most withdrawn behaviors, impulse control and likeability (Hart et al. 2004 ). This has led to the conclusion that the relation between sociable behaviors and language skills in SLI stands only for initiatives that are largely carried out by using language. Lindsay and Dockrell (2012) have reinforced this by showing that early language abilities of children with a history of SLI did not predict general behavioral difficulties or the development of self-concepts at the age of 16. Both groups of researchers have argued that social problems may stem from multiple sources, and it is important to explore the interaction between cognitive, emotional and language abilities in order to have a better picture of the social outcomes in children with SLI.
Other studies of children with SLI, on the other hand, did find that language competence was generally a good predictor of behavior, particularly when aspects such as grammar, semantics and pragmatics were taken into account (van Daal et al. 2007) . Similarly, Van Agt et al. (2011) have found that both receptive and expressive language deficits were closely associated with attention problems, aggressiveness and worse quality of life in SLI.
The absence of a consensus in the field shows that the relation between language, behavior and social competence within a clinical SLI sample is complex and remains an open question. If language is linearly related to behavior and social competence, as argued by Schoon et al. (2010) , one might expect to find that children with severe language disorders have more behavioral problems and less social competence than children with mild to moderate language problems. If, on the other hand, variations in language skills among a group of children with language impairment are only related to behaviors that are largely dependent on language itself (Hart et al. 2004) , we should expect to find significant associations between language and social competence, but not necessarily between language and behavior in general.
This study was designed to explore this theme in depth. We first calculated the percentage of behavioral problems and low social competence in a sample of 24 Brazilian children with SLI who were attending speech-language therapy, and compared it with the proportion of the same problems in a representative sample of TD children. Behavior and social profile were assessed through the Child Behavior Checklist (CBCL; Bordin et al. 1995; Bordin et al. 2013 ) and language skills were evaluated by a combination of measures including the domains of semantics, phonology, syntax and pragmatics.
We then explored whether behavioral problems and low social competence were associated with the severity of language deficits. Considering that sampling procedures (particularly the methods through which severity of language problems is defined) may somehow account for the different research findings, we decided to adopt more than one criterion for classifying the severity of language disorders. The literature in the field uses different sorts of classification criteria, such as splitting groups through the median (Hart et al. 2004) , identifying areas of impairment (van Daal et al. 2007; Lindsay and Dockrell 2012) or combining different criteria to analyze the pervasiveness of language problems (Van Agt et al. 2011 ). In the present study we adopted one criterion that considered the number of affected areas (comprehensive criterion) and another that combined both the number of affected areas and the size of the gap in each area (severity criterion).
In sum, answers to the following research questions were sought:
1. Do Brazilian school-aged children with SLI show more behavioral problems and less social competence than typically developing children?
Based on international literature, we expected to replicate previous findings showing behavioral problems and low social competence in Brazilian children with SLI. However, because no consensus has been reached on the prevalence of behavioral and social problems among children with SLI, we did not raise specific predictions, but rather expected to find a percentage ranging from approximately 40 % (Beitchman et al. 1986; Willinger et al. 2003; van Daal et al. 2007 ) to 80 % (Noterdaeme and Amorosa 1999) .
Do children with SLI with severe language problems
show more behavioral problems and less social competence than those with mild to moderate language problems?
We expected that children with severe language impairment would show less social competencebut not necessarily more behavioral problemsthan children with mild to moderate language impairment. This hypothesis is based on the idea that social competence is highly dependent upon language to be performed; but behavior is less language oriented.
Methods
This was a cross-sectional study designed to investigate behavioral problems and social competence in a Brazilian sample of SLI children receiving speech and language therapy.
Participants
Participants were recruited in a public speech and language service exclusive for children with language impairment (total n = 55). From the whole group of patients, 22 children were excluded from this sample because they were out of the age range of interest for this study; and other nine children were excluded because they did not complete the whole battery of language and/or cognitive tests. Our final sample comprised 24 children with SLI aged 6-11 years (M = 96.21 months, SD = 14.66 months). Gender distribution in this sample was 5:1 (boys:girls). Although this rate is higher than reported in other studies, it reflects the higher prevalence of SLI in boys than girls (Whitehouse 2010) . In order to select a relatively homogeneous group of children with SLI, our inclusion criteria consisted of performance below age-expected levels in at least three out of the five following tests: the Expressive Vocabulary Test (Befi-Lopes 2004); the Phonological Short-Term Memory Test (Rodrigues and Befi-Lopes 2013) ; the Comprehensive Test of Phonological Processing (CTOPP, Wagner et al. 1999) ; the Mean Length of Utterance (MLU, Araújo 2003); and the Pragmatic Test (Fernandes 2004) . All children showed normal performance on nonverbal IQ.
All participants were studying in state schools in the city of São Paulo. Family income widely ranged from 0.86 to 27.58 minimum wages, but the vast majority of subjects came from low-to middle-SES households (Percentile 25 = 1.42; Percentile 50 = 3.02; Percentile 75 = 4.83). Table 1 presents the description of the sample, including information on socioeconomic status (parental educational level), gender, children's performance on nonverbal intelligence and language tests.
Children were classified into language subgroups according to two criteria. The first one took into account the number of tests children performed below ageexpected levels. This criterion was referred to as the "comprehensive criterion". Children were classified as having moderate language problems (poor performance on three or four language tests; N = 13, 11 of which were boys) or comprehensive language problems (poor performance in all five measures; N = 11, 9 of which were boys). It should be noticed that this is a qualitative criterion that only considers the number of areas children struggled with, regardless of the size of language problems.
The second criterion combined qualitative and quantitative approaches. It considered both the comprehensiveness of language problems and the size of the gap in each test. The size of the gap was calculated by the difference (in years) between children's chronological and linguistic age. Children were classified as having moderate language problems (less than or equal to a 2-yeargap in at least three tests; N = 10, 7 of which were boys) or severe language problems (more than a 2-year-gap in at least three tests; N = 14, 13 of which were boys). This was referred to as the "severity criterion".
Measures and procedures
The Brazilian version of the CBCL (Bordin et al. 1995 (Bordin et al. , 2013 was employed to assess children's behavioral problems and social competence. The CBCL is an acknowledged assessment of children's behavior that has been widely used in international research on developmental disorders. It consists of a questionnaire to be filled out by the parents or children's caregivers. The respondent have to rate how often their child experiences various types of behavioral problems and how good their social competence is in different areas. The behavioral scale of the questionnaire consists of 118 items organized into eight subscales. Each item should be scored 0 (not true), 1 (somewhat or sometimes true) or 2 (very true or very often true). The Anxious/Depressed, Withdrawn/Depressed and Somatic Complaints subscales taken together constitute the Internalizing scale. The Rule-Breaking Behavior and Aggressive Behavior subscales form the Externalizing scale. The remaining subscales are Social Problems, Thought Problems and Attention Problems. The component of CBCL designed to tap Competencies is assessed through 20 questions across three subscales: Activities, Social and School. In most items, parents need to classify the performance of their children as "below mean", "mean" or "above mean", in comparison to their peers of the same age. Following the discussion proposed by Del Prette et al. (2012), the term "social competence" will be employed in this study to define a construct that empirically derives from items assessing engagement in activities, social relationships and academic achievement. Therefore, we will hereinafter refer to the competence scale of the CBCL as "social competence".
Raw scores in the CBCL are transformed into T scores, having a mean of 50 and a SD of 10. According to the original criteria of the questionnaire, different cutoffs for each scale and subscale allow the examiner to classify children's reported performance into normal, borderline or clinical. It is also possible to analyze children's performance based on the percentile, for which specific cutoffs also exist.
Analysis
Parents' responses at the CBCL were scored by the examiner and converted into T-scores and percentiles with the software Assessment Data Manager -ADM 8.1®. Children's T-scores in each scale and subscale of the CBCL were classified as normal, borderline or clinical according to Achenbach and Rescorla (2004) . For the purposes of this study, the two deviant classifications (borderline and clinical) were grouped together and further relabeled as "at risk of" (cutoff criteria for each scale/subscale are presented in Table 2 ).
In order to target the first aim of this study, we initially calculated the percentage of SLI children classified as "at risk of" in each scale and subscale, separately. Using independent One Sample Chi-square Tests, we then compared these percentages (behavioral problems and low social competence in this research sample) to the proportion of children classified as "at risk of" in the general population (Achenbach and Rescorla 2004) .
Following our second research question, we sought to investigate whether behavioral problems and low social competence were related to language deficits in a sample of children with SLI. We first employed qualitative analyses to explore the language profile of children at risk of behavioral problems and low social competence. The language profile was defined in terms of language subgroups, according to the two previously defined classifications: comprehensiveness and severity. Children's performance on the two main scales of the CBCL (behavioral problems and social competence) was plotted and data points were then labeled by language subgroups. We were interested to analyze whether different profiles would emerge for different language subgroups. The variables that appeared to be associated were then explored in details in subsequent Chi-square Tests.
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Results
Children with SLI showed high rates of behavioral problems and low levels of social competence (Fig. 1) . With the exception of two subscales ("somatic" and "rule breaker"), the percentage of SLI children at risk of behavioral problems was significantly higher than the same proportion in the general population ( Fig. 1a ). Internalizing problems were more frequent than externalizing problems (Fig. 1b) . Almost all children with SLI (95.2 %) Fig. 1 Percentage of SLI children classified as "at risk of" in each scale and subscale of the CBCL. Horizontal lines inside the bars represent the prevalence of children classified as "at risk of" in the general population (Achenbach and Rescorla 2004) . Panels a and b represent the percentage of at-risk children on the behavior subscale and scale, respectively. Panels c and d show the percentage of at-risk children on the competence subscale and scale, respectively demonstrated low social competence (Fig. 1d) , which emerged mainly from the subscales "Activities" and "School" (Fig. 1c ). Descriptive and inferential statistics are provided in Table 2 .
To better understand the linguistic profile of the atrisk group, we explored the language classification of each child in scatterplots contrasting the total of behavioral problems and the total of social competence (Tscores). More specifically, we aimed to explore whether different patterns would emerge in function of children's language subgroups. Figure 2 shows the scatterplots for each language classification using the comprehensive (a) and severity (b) criteria.
The graphs clearly show that the severity criterion (b) but not the comprehensive one (a)was associated with the risk of behavioral problems in this sample: all children at risk of behavioral problems felt into the severe language group (more than a 2-year-gap in three or more areas). For social competence, no associations were found. All children except from one subject were classified as "at risk of" low social competence, leading to almost no variability in scores.
This qualitative analysis indicated the need for exploring the association between behavioral problems and the severity of language impairment in depth. To do this, we employed a series of Chi-square analyses having the binary classification of behavioral problems (normal vs. "at risk of") and the binary classification of language severity for each area, separately (moderate vs. severe) as the variables of interest. Table 3 indicates that the lexical and grammatical domains accounted for the significantly associations between the severity of language impairment and the classification of behavioral problems.
Discussion
We sought to investigate the behavior and social profile of Brazilian children with SLI and explore whether behavior problems and low social competence are associated with language deficits among this clinical group. This sample included a group of children with substantial expressive language problems, mainly from low-to mid-SES Brazilian families. We found that, similar to international studies, Brazilian children with SLI had more behavior problems and showed less social competence than the general population (Macharey and von Suchodoletz 2008; St Clair et al. 2011; Van Agt et al. 2011; van Daal et al. 2007) . The percentage of children in this sample classified as "at risk of" total behavior problems (50 %) was higher than rates reported in previous studies with younger children (van Daal et al. 2007; Willinger et al. 2003) , but lower than those from German language-impaired children from the same age range (Noterdaeme and Amorosa 1999) . Behavior problems included both internalizing and externalizing difficulties, but were more evident for the former. This finding is in line with Gallagher's review (1999) reporting higher Fig. 2 Behavior problems and social competence according to language subgroups. Panel a illustrates language subgroups using the comprehensive criterion. Panel b illustrates language subgroups using the severity criterion internalizing behavior problems in school-aged children with SLI and in subjects with expressive language deficits.
The only subscales in which the percentage of behavior problems was similar to population rates were "Rule breaker" and "Somatic". Although the rule breaking profile is common among young children with SLI, aggressive problems may be replaced by a more withdrawn style in some children (Conti-Ramsden and Botting 2004) , especially as they grow older. For the somatic subscale, although there is evidence showing that 4-to 6-year-olds with expressive language disorders were more likely to show "somatic complaints" (Willinger et al. 2003) , no other studies, to our knowledge, have reported somatic problems in children with language disorders.
With respect to the social competence scale of the CBCL, the vast majority of children with SLI (95.2 %) demonstrated problems with social competence, particularly in achieving satisfactory academic skills ("School": 57.1 %) and engaging in activities such as sports, hobbies and/or group organizations ("Activities": 62.5 %). This is absolutely in line with previous work in the field showing that sociable behavior highly depends on language competence and is usually strongly impaired in children with SLI (Botting and Conti-Ramsden 2000; Conti-Ramsden and Botting 2004; St Clair et al. 2011 ).
To answer the second question of this study, we explored whether behavior problems and low social competence were associated with the severity of language deficits, according to two types of classification: the comprehensive and the severity criteria. Results showed that the severitybut not the comprehensivecriterion was associated with the risk of behavioral problems in this sample. No associations were found between the severity of language problems and social competence.
The fact that only the severity classification yielded significant associations is not surprising, given that this criterion tends to reflect more directly children's language competence. This finding suggests that in order to analyze the relation between the severity of language deficits and behavior, it is important to take into account the size of the gap in more than one area of language, which may be a better proxy of language functioning. This and other methodological issues concerning classification criterion may be crucial issues that might partially explain the controversial findings in the field (Monfort and Monfort 2012) .
However, the absence of association between the severity of language deficits and low social competence was not predicted (Hart et al. 2004) , and deserves some speculation. As mentioned above, almost all children in this sample showed low social competence, and this may be related to the fact that we selected only children with substantial expressive language problems. We are therefore working with children at the bottom range of language impairments. It is possible that small variations in language performance within this group were not enough to reflect changes in social competence. It should be explored whether different patterns would emerge if a heterogeneous group of children was studied, including children with mild language deficits. If patterns do change, there will be evidence to suggest that the relation between language impairment and low social competence is not linear, and requires a minimal proficiency in language to arise.
Behavior problems, on the other hand, showed significant association with language deficits in this sample. Children with severe language impairment showed higher behavior problems than children with moderate language impairment. Interestingly, the type of behaviors assessed through the CBCL does not necessarily depend on language to be performed. This scale taps anxious, withdrawn and aggressive behaviors, as well as problems related to attention and thought. It cannot be argued, therefore, that the relation between behavior and language skills in this sample of SLI stands only for initiatives that are largely carried out by using language, as suggested by (Hart et al. 2004) . Alternatively, this result seems to corroborate previous findings showing that language competence relates to behavior in general (Lindsay et al. 2007; Van Agt et al. 2011; van Daal et al. 2007; St Clair et al. 2011 ), probably reflecting a cascade of indirect effects.
In this particular sample, post hoc analysis indicated that the lexical and grammatical domains accounted for the significant associations between the severity of language impairment and the classification of behavioral problems. These domains were assessed by tests of expressive vocabulary and mean length of utterance, two important measures of expressive language competence. These findings are in accordance with van Daal et al. (2007) who demonstrated that grammatical, semantic and pragmatic abilities predicted different types of behavior. We believe that the absence of association between the severity of pragmatic deficits and behavior problems in this sample might have been again a consequence of the characteristics of this homogeneous group. Because we assessed a group of children with moderate to severe language impairment, all children demonstrated pragmatic problems and most of them (85.7 %) showed more than a 2-year-gap in this area. If we had included children with mild language deficits in this sample, associations between pragmatics and behavior could have appeared. It is also important to notice that because SLI is more likely to affect boys than girls (Whitehouse 2010), our sample was biased towards the male gender. We are aware that gender differences could have influenced the effects reported in this study, given that boys tend to show more externalizing problems than girls (Ketelaars et al., 2010; Conti-Ramsden et al. 2013 ). However, the opposite pattern (girls experiencing more problems than boys) is usually reported for internalizing problems (Conti-Ramsden et al. 2013) , which was actually the most frequent type of behaviors problems reported in this sample. Besides that, all language groups comprised mainly boys (at least 70 %) and we still found a significant association between behavioral problems and the severity of language deficits. We understand therefore that our findings reflect true associations between behavior problems and language impairments, above and beyond potential gender differences. This is the first Brazilian study to our knowledge to explore the relation between language deficits, behavior problems and social competence in a sample of children with SLI. It is important to acknowledge that the small number of subjects in this sample poses a limitation to the study. However, the adoption of different criteria for classifying the severity of language deficits and analyzing its relation with behavior problems and social competence represents an innovative approach and has led to interesting and new findings in the field.
